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Abstract 

Disclosed is a digital demodulator for providing a simplified ASIC-based 
demodulator by applying a combined sampling technique to a demodulator of a 
digital receiver including a GA-type HDTV, which comprises: a mixer 61 for 
multiplying IF signals and local oscillated signals; a LPF 62 for removing video 
frequency components caused by the operation by the mixer 61; an A/D 
converter 63 for converting outputs of the LPF 62 into digital signals; a multiplier 
64 for multiplying output data of the A/D converter 63 and complex signals 
cos m t and sin m t to frequency-convert them into baseband signals; a 
demultiplexer 65 for splitting the baseband digital data into I and Q signal 
components; a frequency/phase error detector 66 for correcting frequency and 
phase differences detected after the above signal processing; an analog LPF 67 
for filtering outputs of the frequency/phase error detector 66; and a local 
oscillator 68 for correcting the frequency/phase errors filtered by the analog LPF 
67 to provide the input IF signals and synchronized oscillation frequencies to 
the mixer. 
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HDTV 2}- ag P XI 1" ^aj^io! ^^^|0j| ^ S^* r 3|*g OlgoKH ^£31 2| ASICSPI- & CI XI IT ^£318 M ■ 



S iTSS IFAj^£L ^ ¥ ohxiAjsS g5fb SJAU61), i£D\ ^AH(61)2J gSfog ^AygL±= 0|D|X| ^Eh=£ XOoPI ^itf Xi ^HUHi EH(6 

2), XH^S2F^Ei(62)S| PWB B&Slfe A/DSSPK63), £=^1 A/DESP 1(63)21 PI0IE12F ^H" £]S2J coscot, sin 

cotM SShQI 3|JHCH2!£!£S £^6H^1= SSJK64), ^IXHQI^Sl CI XII Ell 01 MS |aj^ £ £^£^ g£|sp| ?|& CI i! El M 

21(66)21 m^m o\D^m^ oi^^n xh^shf^ek67), ^oi o^^n xh^s^^ei(67)oii 2Jsh o^^e ^ef^/?i^ ^x\m a^moi s^£i^ i 

FAJs£f e^Ph & W29 ^E^S ^> h ^l SUH(61)0II Mgo\t: *S^I(68)S 

□1S£ 
£4 

9 Ail AH 

£ 1 S m^21 GA^^I HDTV ^6J^IS| 

£ 2 fc IFd^HI ^|XID1«<MsS2J ^^Aj 0HrfS3 ^^°| ^^0j|£ 
£38 IF<M^oj ^|X-i^«A|s^£| ^^A| CIXIB ^ h ^^J ^^01l£ 

£ 4 fe b ^soii we ci xi <m m^j\2\ mm z p^£ 

£ 5 (^)-(DO^ £ 4 

£68£4 °j g^i^lOil AS-g£J^ d^01l£ 

10 : IFe^¥11 : #C1 
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12 : 1» ^¥ BSPI13 ■ ±¥ UEH 

14 : HSi §ZI ^IL[^ e^^l20 : «j£EF 

21. 22, 26, 41a, 41b, 61 : ^AH23 : 3» ^¥ 

24 : AFC »9j»jJ«EI25 : d|D|Ej 

27 : APC XH^gEHJEH28 : 2» ^¥ 

30 : #^¥31, 43a, 43b, 51 , 63 : A/DS^^I 

32 : AOBM m j\ ^mJ\33 : PLL 
^34 : ttSOl^ S§2l42a, 42b, 62 : XH^SEfHEH 
i-52, 64 : 3fiPI53, 65 : CI ^ El AH 

66 : ^m^/^Q Q.Z\ 2#^I67 : OFtfSH XH^SEHIEH 

68 : ^¥ tfSl^l 

£ GA(Grand Alliance)^ ZQ9H ^£ilbl2(HDTV)Hf BS CI XI V m^D\W ae 3S°£, £\m ttHmntr mm R^m 31* 

m oigara ^5¥^ oil oi ^ (oi ah, asicoi^ s»)»:?j ^mm^rn m p xi m m^i\m ae 3101 a-. 

GAS±i HDTV 4^1 = £ 1 Oil SEAIeh UhSf &0I °!EilU(1)^ 4£I£! £lsS¥H eZ.^E^(0|oK IFP 8S)&!£» #^5fe IFS^¥(10), ^ 
}| IFM^¥(10)3 M^!H^¥EH *}£JL\ ^il l"8fe &}^H|- ^£¥(20), &D\ m&W ^S¥(20)2| M^°^¥EH AOBl^/iJH §3|SK EIOI 

s xH8^ eg ssht #^¥(30)^ qFagm, ^¥(10-30)21 s^g ainf sa. 

^EilLKDM 4£i£ #bi(11)LH0]|AH 1x1- ^¥ &S}|(12)0|| 2|8KM 1 xh IFS e&affl. ^¥ ^XHafe ^XL\=£ H£|°MU e§8 VCO(Vo 

Itage Controlled Oscillator)£J 2» ^¥ 8*32 I (28) Oil AH 

ao| 2xF ^¥ »a>|(28)fe ^Er4= ^ ^ aa- ¥H0|| 2JSH sioisp. 

, ndlH SU(1 1)21 S§S6!s{=*4:?(SAW) HEH(13)M m^B[0\ ^ XW^9\ SI S»0| il±SF£|ffl, ^ HEH(13)°J g§*g XiSg g& 
5^|(14)» »3 ¥, a|/d(21), (22)S gJ^SP. 

^AH(21)b Xi&g ^Ef4= S^2I(14)2| S^Ef ^Ef^°l 3xh ^¥ &S2|(23)2| »S 3^ El- 4 s 21 3MF°i SI 3S>01 1^5 2 

^AH(22)^ XHSe S2t ^HK* S^3|(14)£| S^EF 3XF ^¥ *SPI(23)2| »£! ^Ef^H] MF°!(sin) &S So>01 Q^I^ Si 

BQ. 

GA^^ HADTV^ VSB(Vestigial Sideband) Si^^OIH^ PI OI EH xHEIAIOil^ I^Jl ^^ElOi ^SmXI°h ^EF4 ?I6HAH^ 
&^Jb Qtl^ ^^0| ^SShP. 

^aidia^l ^H^OI Sshfe 51 Ef iZjOIIAH S^PI- OI^CHXPI °j XH EJ^£I^ 2xh ^¥ ^5!^l(28)£f2] 

01 Oil 2JSH AFC K™mHlWE\(24)D\ m^BOt. 

o\d\m, ti^m i]\2\m smoiu zi^nf ^^ef ^^oi md\bq. 

ttm.±z ±1S| 2£S E-l 01 EH (25) Oil AH a»32 Q^ls^ ^AH(26)0ilAH a»Oiaa. 
OI^IAH, S^^ei S-5H^fi i^^ AFC ^<y0| gjCHSCh 

Oil&i^lSSI 2xh ^¥ ^5!^I(28)£J ^EF4 IF^SMP ^^^^Oil £JoH ISiQ. 

BID I EH (25) Oil AH DCm@ ^llb APC XH « SEfii EH(27)0il AH §^£JOi ^JL[^ 2.X[D\ ^^£|£^ 2xF ^¥ ^5i^l(28)S XHIOi^CK 

2xf^ Xil^Oil ^^F?-JX|3 ^^¥(20)2] IF^J^SI- 3xh ^¥ ^2^1(23)^ ¥i^OI 

?i^0| E^^ +1^ ^§a^| ^ AH (26) Oil ^J^^IP. 

nE-in laai ^i^^F §§9 i£i^ otws3/an»(oi8K a/def s»)b«5K3Doiiai axis chioieh^ assa. 

nam ahizisim s^i se?i(32)^ 4^<i! QioiEioii gxna^ y^^ei aiizism qioi eh chi °J5h e^is ^^moi, pll(33)oii bioH ^iai e^ia 

^Ji ^anoi 10.7MHz* «j^§[P. 
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^m, x\^o\^^mj\(34)^ xhs§ gei e^?i(i4)a swaos hji 6ise! agc^i^s ej^s^ ^gei hd\s\ eii 

mm &x\m ^ %L^m met. 

£PI A/D£tPI(31)2J UIOI EH AHIHSM §31 2#?l(32) ^°J0H|£f EAIohXI *B2| S3| £Js SUiH a£ §31 

S SiW NTSC XHy^SJ Zl£2! &Q*0\\ ^ N TSC XHI 3H i= EH2| Ahg l§i 4 s ffCL 

£ 2 fc GA»*{ HDTV 4-£PI2j SI ^ III- *f^^2J 81 » 2(2! ^££^MH, IF^SHJ }| XH CH<* £m^2J e&AI 0h«S3 ^^^^ 3 
£A|& 301 a. 

Olfe ^ioHAHb °i AH (41 a) Oil AH £J^£! IF£!S0ll coscot^ BoHXIH, Q&m. ^WQW^ °! AH (41 b) Oil AH sincot^h BSHfiCh 

^, SJ^a I, Q^JSl ^ioHAH^ 2| S^lf AISOiiAH 2J ^ IF£!S3|- 2>2> coscot, sina)t2f gSHXIO^ » s if 4^ Si P. 

3EIH £PI °UH(41a), (41b)2| »^83H!E|(42a) f (42b)S >lxH A/D£ tPI (43a), (43b)0||AH QX\m £!s^ mms\0\ 2*2| I, CteisS 

^, GA^ HDTV ^£&\2\ ^E|- **3£¥(20)fe 0hk h ^3 XHEI HfSM >|xi£^ £|OH 212, 01 &h^U|- M^¥(20) A/D^^3 0j P 

XI IT xHEl 1§I ?iX\S.m £101 &CH ASICsfAl PX|»a 0f^£3 sH^.J\ S»S t!EH2j ASIC0I 0l¥0j TilOWHS ASIC90II OJBIgOl C&StCL 

Bfgoi OI^HX^ 5hb Pl^^! 3fXI| 

S 01 a ft Si y^n^ ClXlg Ajt x-]£|l§I >|x|£^ ^Q^M-i OXI1T xH£| Hf§§ »X|£^ £|CH ai^ 

y^m- ^£^21 ^B^si asicspi- goi^ m ax\m ^^\m hissoii 3 ^01 «a. 

oiehb irgapi 5\m & gfgoii iifs p xi tr ^Jib e^ni- ^^^oii oHrfsnsi ifai^s a/dsspioii 2ish pxi© 

sifem, b^pioiiah +1, +1, -1, -m b§i *, p^eim^ahoii °Joh i.q^^^ sei mo\ p xi m ti^ xhei ivt 

Dix\^m i^o^Mi ^BUf^i Asicif^h gois^ mm °^p. 

Baa at 

£ 3 g e ^ h S^] ^H^ei ^!XHCH«<m^^ ^^A| P XI m ^^e^ S^S SAIel- \F±im.t: R^m^W^ba* )S| 

^ fc 4bH^l A/D^ (51)011 2J5H S^^£JCH +1, +1, -1, -12| i^fe S^j^ I (52)011 ^SHXIH P B El AH (53) Oil °loH ^|XHQ|«<M 

^11^ PEftH 301CK 

£4b£3I OlSe! g CHI dhE PXIIT ^^^l°J M^£M £Alth ^12^, ^J^£l^ IF^J^2^ ^¥ °a^^if °1AH(61), ^ 

^| ^ AH (61)^1 e^^^ ^^5^ 01 D| XI XH>!8|0| ¥1§[ Xl^enmEH(62), ^^1 XH ^ EH (62)°l M^S C| XI W ^ilS 

6fe A/D^^^l(63), 4^1 A/D^^^I(63)SJ CHI 01 BH ^mej coscot, sincotS ^IXHCH^<ym^ ^Hh^ £^oH^ 

64), ^IXHCH«£| P XII CHlOIEHg ^^H|- Q^Jl ^^^^ ^£|6PI P B E|*S| AH (65), ^>^l ^§°J tim. xHdtS 4^^^ ^ Si^b 

. nriii-^ ^ ?i^^s ^m^/¥\ & s#^i(66), ^oi ^n^/^i^ 2xi s#^i(66)2i i^i oi^a^ ofb^n xh^shf^eh(67), 

^,^1 0\<d^3. XH^e^^ 1 EH (67)011 2joH 0^5f& ^n^/^l^ 2lH M^ohOi IF^^2f e^PF H ^Hh^S ^ AH (61)011 XHIS 

6fe VC02J ^¥ ^£!5I(68)£ ?a£ICM, §aH£f e^^^Oll CHB ^£H2F SfflS^I AFS&P. 

&j\2\ aoi e i§§ oieiiuoiiah ^^is ^^^^ xise gei m^i\(u)o\\M e^si^i^xi^ £ i £i ga^^ hdtv ^^1^1^ 
e^ti xhbi >ixiffl, 01*21 gats aia bo. 

e^Pf ^i^Q ^21 P XI B PI 01 EH xHPS £Ji!§^ 5PI ?im01 XHSM gZ! g^^|(14)g gUfEh IF<m^(£ 5 (^H)2| ^¥ ^^J^!(68) 

oj ^Ift40h ^AH(61)2J S^(fin)^ £ 5 2] (U)2F ^ h 0l E^5! 5.38MHzO|| flXI&Cf. 

Ah^| 0| AH (61)2| m^S £ 5 (P)2f ^g ^§g§ 5>£^ XH^e^^EH(62)^ 01 PLL(33)01IAH XHI^2|^ 4fin(fin : S^Sf^^^)2i 2 

I. 52MHzS A/D^&^I(63)01IAH S^Sf^P. A/D^&^l(63)2| ^5!|§g8 £ 5 (EF)2f ^QK 

A/DSH^I(63)ailAH S^^S PXIB CHI 0 1 BH gl^^o^ Sa^l(64)0ll/d +1, +1, -1, -12| St^tt 

&OI g^!^i(64)01l AFg£l^ Oil* £AIB £ 6 CHI AH ^ 4^ 2i^0| S^SfA|§0| t=0O|^ coscot=+1, sina)t=00|H^ l^sb °J^A]m2f ^ 
3, Q^S^ 001 SDK 

d>£IAH S^^e CHIOIEH^ 3CIIS I^Jl^ SO. 

SEB. t=T/40|S cosa)t=0, sino)t=+1 0| HS S^SfS CHIOIEH^ ZICH^ Q^JS^h SO. 

DUL^hXIS t=T/22| AlgOllAH I^Jlb S^lf^ gj ^ CHIOIEH01I -101 g6H£! ^ S^^S SJ^ CHIOIP^h 2Jbiii3 BO. 
t=3T/401IAH^ ojbHUS S^lf gJ^ CHI 01 EH D\ QttWiJ\ 9 P. 

0I2H& SS2S t=T, t=5T/4 2) S^ll- AIS^^ ^§5^ ^0ilAH2f B0| ^^^2J I, Q^M^OI UEf^i ^ h 4- SAP. 

CO- El- AH I, Q<Ml>;n ^^t 02! &g i^b A|g2] ^Jii ^P^lb Oh EH 21- BS QIA|01|Old sUhS 4= 2iP. 

II, Q1, 12, Q2, 13, Q3, 

(64)^ ^x^°^ gj^tlb S^^MOil &l^^2i +1, +1,-1, -1 2>M Ba^^MH £2 2] XH EH (42a), (42b) 2f BE 
l L ^ 5iP. 
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m\H &D\ g^J\(64)9] M^E 11, Q1, 12, Q2, 13, Q3 9} ^£E£ AISOUH PB E|« S!A1(65)2| QIOIEHS HOi^ tf^mfe 

3*°.^ i<m^2[ qai §i s*oi ^ «a. 

11, 12, 13, 14 

Q1, Q2, Q3, Q4 

oi si- «oi «ejs pxn i, Q^m^ ^a^/fla s»« si^m si^hs s#:m(66)oiiah ois a«eo. 

m]H ^B£| AHIUBIM/^H e^lsf, PO|°i aH^ MS[ l°i PXIH ^£0UH^ I<M1E!2S XHBI&Ch 

a^j ^n^/^jAh s ^ S#^l(66)^ £xF£!s§ = ^£(PWM)A|31 aH<*SHHJEH67)^ »§!eO. 

£>0| Ohk^H XH^SHHlEK67fe PWM^li Oinifti- °UH(61PI- £ 5 Pf)2f ag IF^J^M fflSKH £ 5 (14)21- US ^^§§1 M^i h 4 s 
^¥ ^2^l(68)g 2&a&a. 

£J\9} ag s gjgg HDTV .21 Oil QX\m P XI W PXIBt 9II0IB I! 91 HIS SCHi mteShQ. 

0|^ 0]| AH Ahffl* dm SOI & i§8 A/DE^Oll &.^EH ?S»SSAM PXIfd ^£3>|2j ASICS^ SOIoHXIDl, P XI© 4=6! 21 ■ 

sesk §£U asm owsns aawt 21011 aioH 4£j tiaa «soii sp woia g**i» 4* a^ii sa. 

(57) S?2| H9I 
1. 

4^9 &m^¥P IF^J^S IF»3!¥(10)2h £>0| IF»SJ¥(10)2| #^°^¥EH *}£IL\ ^51 l^gfe &.^Hf ^¥(20) 

2K &3| &}^HF ^£¥(20)2j i^2^E-| AHin^M/^H EK)IS xH^ §SF §1 M^¥(30)^ ^££1^ PXI1 4^§xl 

Oil 2^CH AH, &D\ ^£¥(20)^ \Fm^ ¥(1 0)CHI AH £)=*£|*=r IF£Jl>2f ^¥ 0 a^^J« °UH(61)2K ^O! e»A|(61)S| g^SS 

B^SfeOIOIXI «S« HI^SPI ?I& XH^S^gEi(62)2F, 6PI XH^S3HIEi(62)SJ PXI1T 6Js^ ESofe A/DS«PI(63)2K 

A/DS£PI(63)2| QI0IP2I m± mm ±im.°l coswt, sincotS 36^01 ^|XH0i«6j^^ S^6H^^ g^J^I(64)2f,. ^1 XHOi^ 2| 

PXilQIOIPS I^J^ ^^5f Q6Jm ^^H^ m^\5[J\ P^E|M^AH(65)£K ^^1 xHPM 4= St! ^ ^ • 

XFS S^Shb ^H^/^l^ Se^l(66)£f, ^Ol ^TL[^/%& 9.X[ &WD\(66)2\ W^m 0\Hm^ 0\^^.n X|^S^SP(67)2f, 0hb h : 
^3 XH^S^fi El (67)011 £|5H CM^^I ^H^/^l^ h 2xH M^SKX ^Ol IFe^ ¥(1 0)0il AH ^J^£|^ IF^J^^ S^PI- @ ^2 ^H^S °] t 
/H (61)011 JHISS^ ^¥ Wa^l(68)S SSSKM ? A jiI 8ht PXIH ^3E^I. 

»l 1 % h 0|| &0UH, ^| A/D^^^l(63)^ XH^S^^El(62)S| m^m 4fin(fln : S^lf^H^)^^ S^^^I 6^ PXI^ 

^l. 

S?» 3. 

Ill 1 S0|| %1CH AH , ^Adj^|( 64 )^ a 0 | A/D^^^!(63)^¥Ei £X[™°^ &'^£l^ ^SOil +1, +1, -1, -1§ 6fe PXI 

4. 

xii 1 soil ah, sxh gs^i(66)^ & s.im ^^ai^jm c\ x\m 
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a^i ^em ^<=qx|o| A.^|§0il °joH IMT-2000 IF£f ^ S»SK)|. RF^^S 4^SS*£r IMT-2000 RF XHBI^S ££1 

eH <meh ^^xl^J r^SOII 21 m 2^9 PCS IF2f ^¥ g*5!3| M^M fiB8K>l. RF£^M ^SJSfe PCS RF *Hdl¥^ ^a]5^ HI4 a" 

AH^ gfe gei^n^ se oie BSWI. 

S^PS 2. 

hi moil sicHAi, 

£>0| PCS IF^ 1.25MHz Ul^^M 

£>^l IMT-2000 IF^ 1.25MHz SE^ 5MHz CU^e 5ffe 5!M ^J2^ 5fe #ZI^H^ 2E Oie 

1 
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